Quantified medium-and long-term hydrological datasets are scarce in South Africa, yet they are essential to gain understanding of natural systems, contribute to ecosystem conservation, and ultimately quantify water balance processes accurately. A hydrological experiment was carried out at Riverlands Nature Reserve (Western Cape, South Africa) in order to quantify the components of the soil water balance at experimental sites occupied by endemic and invasive vegetation. In two separate follow-up projects, five-year time series were collected in three treatments, namely, endemic fynbos vegetation, bare soil, and land invaded by Acacia saligna. Rainfall was recorded daily with a manual rain gauge. Groundwater levels were logged hourly at 14 boreholes. Volumetric soil water contents and soil temperatures were logged hourly at different depths in the soil profile. Groundwater levels and soil water contents responded to rainfall with very clear seasonal trends. The data can be applied in water balance and evapotranspiration studies, unsaturated flux studies, soil temperature profile studies, and rainfall-groundwater level response analysis and for calibrating and validating a wide range of hydrological models.
Introduction
The quantification of water resources and the water cycle are of utmost importance in water resources planning and management. Previous studies have indicated that water resources use and availability are dynamic depending on climate, population, land use, economic growth, technological change, and other socioeconomic factors [1] . It is therefore essential to monitor the components of the water balance in order to describe these dynamic trends. The importance of longterm monitoring in natural sciences is also acknowledged as this helps in understanding complex ecological systems and evaluating disturbances due to changes in land use, management, and climate [2] . Long-term monitoring also contributes to national and international networks for the largescale assessment of water resources [3] . This is particularly important when historic data are scarce, especially in arid regions that experience water stress, where knowledge of the water use of vegetation could have enormous implications to water resources management. Ultimately, monitored data are used in a variety of methods and models for water resources assessment, planning, and management interventions [4] .
Alien invasive plants are species introduced in an area due to intentional or accidental human activity and have the potential to spread over a considerable area [5] . In recent years, areas invaded by alien plants have been increasing worldwide [6] . This is a concern both for human development (e.g., loss of agricultural production) and for impacts on biodiversity and natural ecosystems, with very large environmental and economic costs associated with alien species invasion [7] . It is currently recognized that invasive alien species have become a threat to biodiversity and ecosystem services, including water consumption, soil fertility, waste decomposition, and nutrient cycling [8, 9] .
In South Africa, the extent of alien plants invasion is very large with an estimated 10 million hectares being invaded countrywide in 2000 [10] . However, the problem was only recognized once the effects of alien invasive plants on water and economic resources were demonstrated [11] . Alien invasive plants are usually species that are well adapted to climatic conditions, grow fast, are high water users, and impact on stream flow reduction through incremental water use (additional water use compared to natural vegetation) [10] . This is particularly critical in the Cape Floral Kingdom (Western Cape Province, South Africa) that houses about 9000 endemic species of the fynbos and succulent karoo biomes [12] . Large areas have been invaded by Acacia saligna and Acacia cyclops, which were used to control drift sands from the mid-1800s up to the 1950s, often in areas that were denuded of vegetation by grazing and excessive burning. Competition for water between endemic and invasive species will become even tougher as future climate predictions indicate that the Western Cape region will become warmer, drier, and subject to more extreme droughts [13, 14] , with potential risks of endemic species extinctions and range shifts [15] .
Although it is difficult to express the value of clearing alien invasive species, the benefits are intuitive, like, for example, the intrinsic value of biodiversity, ecosystem goods and services, and the rights of future generations [16] . In 1996, the South African Department of Water Affairs initiated the Working for Water Programme, aimed at controlling woody invading alien plants to reduce water use and preserve stream flow in South African catchments [17] . Extensive areas of land are currently being cleared under this programme. Although it is generally accepted that clearing invasive alien vegetation in South Africa will have significant benefits in enhancing runoff from catchments, thus increasing the volumes of water available to people and ecosystems, quantified hydrological datasets are scarce.
As a result of these gaps, two research projects were carried out in the Riverlands Nature Reserve, managed by Cape Nature Conservation, located about 10 km South of Malmesbury (Western Cape, South Africa, Figure 1 ). The projects were funded by the South African Water Research Commission.
The first research project took place in 2007-2008, and its main objective was to assess nitrogen reserves in soils under alien vegetation and nitrogen movement in soils, subsoils, groundwater, and surface water after clearing [18] . As many alien invasive species targeted by the Working for Water Programme are nitrogen-fixing legumes (Fabaceae family), there is a distinct risk that clearing alien vegetation may lead to nitrate contamination of groundwater, with a consequent potential for negative health effects from consumed groundwater, and eutrophication of surface water bodies [19] . The second research project took place from 2009 to 2011 with the main aim of developing improved process-based estimates of groundwater recharge [20] , where coupled atmospheric and unsaturated zone models were used to determine groundwater recharge, capillary rise from a shallow groundwater table, and its contribution to evapotranspiration of endemic fynbos [21] .
Both research projects required intensive monitoring of the water balance. The monitoring programme was based on the principle of monitoring all environmental components as accurately as possible and for the longest possible period, namely, atmospheric, soil and vegetation, groundwater, and surface water [22] . The purpose of this paper is to collate and present rainfall, soil water content, and groundwater level data recorded at Riverlands for a relatively long period spanning from May 2007 until June 2012.
Methodology
Experimental location and set-up were the following. The Riverlands Nature Reserve is situated in a flat alluvial plane (slope ∼0.2%) on Cenozoic deposits with Cape granite outcrops occurring in the surroundings. The soils are of marine and aeolian origin and are deep, well leached, generally acidic, and coarse sandy. The dominant vegetation type of the reserve is Atlantis Sand Plain Fynbos [23] , one of the 11 forms of sand plain fynbos that occurs on the coastal plains of the western and southern coast of the Western Cape. The mean annual rainfall is 444 mm, most of it occurring from May to August [23] . The mean daily temperature varies from about 7.0 ∘ C in July to 27.9
∘ C in February, and there are about 3 days of frost per year. The mean annual pan evaporation is about 2150 mm, and daily evaporation exceeds rainfall for about 70% of the time.
The vegetation is dominated by 1-1.5 m tall, emergent shrubs with a dense mid-storey of other shrubs and Restionaceae and a ground layer of recumbent shrubs, herbaceous species, geophytes, and grasses with occasional succulents. The vegetation structure is strongly controlled by the depth to the water table, both in areas where it is shallow and where it is deep [23] . Where the water table is very deep, the community is dominated by drought-hardy Restionaceae and, as the depth decreases, the incidence and cover of shrubs of the Asteraceae increases. Where the water table is shallower and shows little seasonal variation, the Proteaceae comprise the dominant shrubs and the canopy cover is higher. Where water tables become shallower, albeit seasonally, the community is dominated by Restionaceae and Cyperaceae (sedges). A comprehensive description of the site can be found in [18] , including topography, soil classification, physical and chemical properties, and vegetation speciation, root depth, and canopy cover. Surface water, with the exception of occasional ponding in the low-lying areas, does not occur in this section of the catchment due to the sandy nature of the soil and high infiltration rates.
Intensive monitoring was established at a site across the boundary between the Burgerspost farm (invaded with predominantly A. saligna) and the fynbos nature reserve ( Figure 2 ). Three treatments were established ( The geographic coordinates of the areas of the treatments can be found in [18] .
Manual rainfall measurements were taken with rainmeters on a daily basis by Riverlands Nature Reserve. Additional weather data are available from a station located in Malmesbury (Figure 1 ), which is managed by the South African Weather Services.
Groundwater level measurements were as follows. A geophysical survey was carried out with LUND imaging resistivity meter in order to study the geological layering and the general direction of groundwater flow [18] . Boreholes were then drilled upstream, within, and downstream of each treatment (Figure 2 ) during the period from December 2006 to February 2007. Fourteen boreholes were established in total (RVLDn in Figure 2 ) and equipped with data loggers. Groundwater levels were measured with Leveloggers (model 3001; Solinst Ltd., Georgetown, Canada) and compensated for barometric pressure with a Solinst Barologger. The drilling techniques and borehole logs can be found in [18] . Additional six shallow well points were hand augered (RVLWPn in Figure 2 ); however, these were not equipped with loggers.
Borehole coordinates and other characteristics are summarized in Table 1 . A water table elevation map (as on 28 February 2007) was then produced based on the measurements at 14 drilled boreholes, and it is overlaid in Figure 2 . Groundwater flow direction is generally North-West to South-East. Slug tests, estimated aquifer hydraulic conductivity, and groundwater quality measurements (electrical conductivity, pH, Ca
, dissolved organic carbon, alkalinity, and hardness) can be found in [18] . Manual measurements of groundwater levels were made with dip meters during each site visit, when loggers downloading took place, at least four times per year.
Soil measurements were provided as follows. In each treatment, continuous measurements of volumetric soil water content, soil temperature, and electrical conductivity were carried out with an Echo system (Decagon Inc., USA). The Echo system consisted of an EM50 logger and five Echo-TE sensors that were buried at different depths in the soil to measure volumetric soil water content, soil temperature, and electrical conductivity of the soil solution. The DataTrac software (Decagon Inc., USA) was used to program the time, date, and measurement interval times of the EM50 logger and to download and chart data.
Five sensors were installed and connected to one EM50 logger at representative sites in each treatment. Three sensors were installed in a profile adjacent to the stem of bushes/trees (close to the main root system and below the bulk of the vegetation canopy), at depths of 5, 40, and 80 cm. The other two sensors were installed in a profile 1 to 2 m away from the stem of bushes/trees and on patches clear of vegetation canopy, at depths of 5 and 80 cm. The purpose was to get an idea of differences in water fluxes close and away from the bulk root system of vegetation and canopy in each treatment. Before installation, 30 cm diameter holes were augered. The sensors were inserted horizontally at the given depth into the wall of the hole in order to avoid the disturbed portion of the profile. Attention was paid to provide good contact between the probes and the soil. Air gaps, roots, and any other inconsistencies were avoided as this may have skewed the sensors' readings. The soil was repacked and compacted in the hole in the order it was dug, in order to regenerate a soil profile as close as possible to the original. The coordinates of the soil measurement stations are summarized in Table 2 . All sensors were set to record volumetric soil water content, soil temperature, and electrical conductivity every hour. The calibration supplied by the manufacturer for mineral sandy soils was used, and data were downloaded with the DataTrac software.
Daily rainfall data measured at Riverlands Nature Reserve are shown in Figure 3 highest levels during the months from July to September. The groundwater levels decreased thereafter during the dry season, usually until April each year. The range of fluctuations in groundwater level was between 1 and 2 m. At a local scale, the overall differences in groundwater levels at all boreholes were less than 3 m. The water table tracks elevation of the terrain and is generally shallow or rises to near or above the surface in localized depressions and lowlying areas during winter. In some cases, the groundwater level increased during winter and remained constant (e.g., RVLD5 in Figure 4 ). This indicated that the groundwater level reached the ground surface. This also results in marked topographically related patterns of the vegetation in line with the general trends described previously. Table 2 summarizes the metadata with logger IDs, description, and periods of measurements with the Echo systems. Figure 5 represents the volumetric soil water contents measured at different depths in the soil profiles of fynbos, cleared, and uncleared treatments. All soil water content sensors responded to rainfall (Figure 3 ), but to a different extent depending mainly on the depth of installation. In particular, shallow sensors installed at 5 cm soil depth showed large increases of volumetric soil water content after rainfall. The response of the sensors installed at 40 and 80 cm was less pronounced depending on the amount of rainfall and the depth of wetting. The increases in volumetric soil water content after rainfall in the uncleared treatment were less pronounced compared to the cleared and fynbos treatments. This could be due to the positioning of the sensors under dense vegetation in the uncleared treatment. It should also be noted that water drained more rapidly and the soil water content dropped faster after rainfall events in the fynbos treatment compared to the other two treatments. This rapid release of water from soils in the fynbos treatment was also observed in water release curves obtained in the laboratory and it was due to the coarser texture of the soil in this treatment [18] . In general, volumetric soil water content had a tendency to increase during the winter months at all depths and in all treatments, due to rainfall and the reduced water use by vegetation (May to mid-September 2007). From midSeptember on, volumetric soil water content started decreasing sharply, first in the top soil layers followed by deeper layers. It is also evident from the data collected in the fynbos treatment ( Figure 5 ) that a water Figure 5 and they were due to sensors' or loggers' malfunction. Soil temperature may have an effect on organic matter and nutrient processes in soils, and this was also measured with Echo-TE sensors. Soil temperatures had a general tendency to decrease over time during the period from May to the beginning of August (Figure 6 ). During this period, they were consistently higher in deeper soil layers compared to shallow ones, indicating inverse temperature profiles that are typical in winter. From the beginning of August on, soil temperatures started increasing and they became higher in shallow soil layers compared to deeper layers. Large daily oscillations of soil temperatures were observed at 5 cm soil depth. These oscillations were most pronounced in the fynbos treatment, where the soil is covered by bushy vegetation, but it is more exposed to weather conditions compared to the other two treatments located in, or surrounded by, tree stands. More pronounced oscillations in daily temperature were also recorded by sensors located in the clear compared to those installed under the vegetation canopy. Weak daily oscillations in soil temperature were observed at 40 cm, whilst practically no effect of variations in daily air temperature was observed at 80 cm soil depth. Oscillations in soil temperature were larger during summer compared to the winter months. The interruptions in records ( Figure 6 ) were due to sensors' or loggers' malfunction. Salinity recorded with Echo-TE sensors was inherently low as both the input of water into the system via rainfall and the groundwater are nonsaline. Readings of soil bulk and solution electrical conductivity were low, and they did not show any particular trends. Many records taken with the sensors showed no reading due to the low salinity levels in the soil.
Dataset Description
The dataset associated with this paper consists of 18 items which are described as follows. 
Dataset Item 1 (Table

